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$\mathcal{H}_{-2}$-construction and Hamiltonians with





$H=- \frac{d^{2}}{dx^{2}}+\delta(x)$ $H’=- \frac{d^{2}}{dx^{2}}+S’(X)$
. H Form
, H’ . ,
(1.1) $H=H_{0}+V$
Hamiltonian , V H highly singular
, Kiselev-Simon ([3]) , $H_{0}$ Hilbert $-$ ) $\mathrm{s}\mathcal{H}_{s}$
, $\mathcal{H}_{-2}$-construction . .
(11) , H $R(z)$
(1.2) $R(z)=R_{0}(_{\mathcal{Z}})-R0(z)(1+VR0(\mathcal{Z}))^{-}1VR_{0}(Z)$ ,
(13) $R(z)=(H-Z)-1$ , $R_{0}(z)=(H0-z)^{-}1$




, $H_{0}$ $\mathcal{H}_{s}$ . ( $\mathcal{H}_{s}$ ,
$s\geq 0$ $\mathcal{H}_{s}=D(|H_{0}|s/2)$ .) (1.2) , $1+VR_{0}(z)$
, $VR_{0}(z)$ $\mathcal{H}_{s}$ , $R_{0}$
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2 , $V$ 2 . ,
additive perturbation , $V\in \mathcal{L}(\mathcal{H}_{2}, \mathcal{H}_{0})$
. , (1.4) , $T(R_{0}(Z)-R_{0}(c))=(z-c)\tau R\mathrm{o}(Z)R_{0}(C)$
, $R_{0}(z)R_{\mathit{0}}(C)$ 4 , $T$ 4
. $T\in \mathcal{L}(\mathcal{H}_{2}, \mathcal{H}_{-2})$ , (1.4) $R(z)$ ,
Hamiltonian with highly singular perturbation ,
Kiselev-Simon .
Kiselev-Simon $H_{0}\geq 0,$ $c=-1$ , T rank 1 ,
– , rank 1
. , (1.4) –
, . , –




2 , $T$ 24 , (1.5)
$H=H(T)$ ( $\mathcal{H}_{2}$-construction). $H$
, , , $c$
, (
33). , $\mathcal{H}_{2}$-construction –
, H $T$ ,
, $H$ – .
34 $H(T)$ $T$ . 43 ,
$D(H(T))=D(H_{0})$ (additive perturbation) . , 45
, $H(T)$ $H|N$ (N D ) , $T$
$N$ . , – .
2 $\mathcal{H}_{-2}$-construction
2.1
. Banach $X$ $\mathrm{Y}$ $\mathcal{L}(X, Y)$
, $\mathcal{L}(X)=\mathcal{L}(X, x)$ . , A $\rho(A)$ .
$\mathcal{H}$ Hilbert , $\mathcal{H}$ $||\cdot||$ , $(\cdot, \cdot)$ .
$H_{0}$ H . $H_{0}$
.





. , $s\geq 0$ , $\mathcal{H}_{s}$ $D(|H_{0}|^{S})$
(D ) (2.1) , $s<0$ ,
Hs $\mathcal{H}=$ H (2.1) . , $R_{0}(z)=(H_{0}-z)^{-1}$ ,
Ho–z $R_{0}(z)\in \mathcal{L}(\mathcal{H}_{S}, \mathcal{H}_{s+}2)$ , $Ho– z\in \mathcal{L}(\mathcal{H}_{S}, \mathcal{H}_{s}-2)$ .
$s\geq 0$ ,
$(u, \varphi)_{s,-S}=(u, \varphi)$ , $\forall u\in \mathcal{H}_{s}$ , $\forall\varphi\in \mathcal{H}\subset \mathcal{H}_{-s}$
$\mathcal{H}_{-s}=\mathcal{H}_{s}^{*},$ $\mathcal{H}_{s}=\mathcal{H}_{-s}^{*}$ , .
, (1.4) 4 ,
(22) $W(_{Zw},)=(_{Z}-w)R_{\mathit{0}}(Z)R_{0}(w)$
$=(z-w)R_{\mathit{0}}(w)Ro(z)\in \mathcal{L}(\mathcal{H}_{s}, \mathcal{H}_{s}+4)$ , $z,$ $w\in\rho(H_{0})$ ,
. , $W(z, w)=R_{0}(Z)-R\mathrm{o}(w)$
, $W(z, w)$ $\mathcal{L}(\mathcal{H}_{S}, \mathcal{H}_{s+}4)$ ,
. – , $W(z, w.)\text{ }$
.
$\mathcal{L}(\mathcal{H}_{S}, \mathcal{H}s+2)\not\subset)$ ,
(2.3) $W(z, w)=R\mathrm{o}(z)-Ro(w)\in \mathcal{L}(\mathcal{H}_{S}, \mathcal{H}s+2)$
. , $u\in \mathcal{H}_{\max\{s,0}$ } $W(z, w)u=R_{0}(Z)u-R0(w)u$ ,
$s\geq 0$ (2.3) . $s<0$ , .
(2.3) ,
(2.4) $W(z, w)-W(_{Z}’, wJ)=W(_{Z,z)(w}’-W, w’)$
$\mathcal{L}(\mathcal{H}_{S}, \mathcal{H}_{s+}4)$ .
$W$ , $W(z, w)\in \mathcal{L}(\mathcal{H}_{-2}, \mathcal{H}2)$ .
2.2 $R_{T}(z),$ $H(T)$
, $T\in \mathcal{L}(\mathcal{H}_{2}, \mathcal{H}_{-2})$ , $c\in\rho(H_{0})$ , .
21 $\rho_{T},$ $R_{T}(z)$ .
(2.5) $\rho_{T}=\{z\in\rho(H_{0})|\exists(1+\tau W(z, c))^{-1}\in \mathcal{L}(\mathcal{H}_{-2})\}$ ,
(2.6) $R_{T}(Z)=R_{\mathit{0}^{(}}z)-R0(z)(1+TW(Z, C))^{-}1TR_{0}(Z)$
$=R_{\mathit{0}}(z)-R0(\mathcal{Z})T(1+W(z, c)\tau)^{-}1R\mathrm{o}(Z)$ , $z\in\rho\tau$ .
, (2.6) , $W(z, c)\in \mathcal{L}(\mathcal{H}_{-2}, \mathcal{H}2)$ , $(1+\tau W(z, C))^{-1}\in \mathcal{L}(\mathcal{H}_{-2})$ ,
$R_{T}(z)\in \mathcal{L}(\mathcal{H}_{0})$ .
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$W(c, c)=0$ , $c\in\rho_{T}$ , $\rho_{T}$ .
22 $R_{T}(z)$ . ,
(2.7) $R_{T}(z)-R\dot{\tau}(w)=(z-w)RT(w)RT(Z)$ , $z,$ $w\in\rho_{T}$ ,
. ( $R_{T}(z)$ pseudo .)
,






1 $W\in \mathcal{L}(\mathcal{H}_{0})$ , 2 $W\in \mathcal{L}(\mathcal{H}_{-2}, \mathcal{H}0)$ , 3
$W\in \mathcal{L}(\mathcal{H}_{0}, \mathcal{H}_{2})$ (2.3)
(29) $(z-w)R\tau(_{Z)}R\tau(w)-\{R_{T}(z)-R\tau(w)\}$
$=R_{0}(z)\{K(z)-K(w)+K(z)W(Z,w)K(w)\}R_{0}(w)$ .
, $(1+A)^{-1}-(1+B)^{-1}=(1+A)^{-1}(B-A)(1+B)^{-1}$ (2.4) ,
$K(z)-K(w)=K(z)\{W(w, C)-W(z, C)\}K(w)=-K(z)W(z, w)K(w)$ ,
$0$ . I
( [2], \S VIII.I) $)$ , pseudo $R_{T}(.z)$ , $N=$
$N(R_{T}(Z)),$ $R=\mathcal{R}(R_{T}(z))$ ($N,$ $\mathcal{R}$ , ) $z$
, $R_{T}(z)$ $H(T)$ , $N=\{0\}$
. , $R_{T}(z)$
(2.10) $R_{T}(z)=(H(T)-Z)^{-1},$ ’ $H(T)=z+R_{T}(z)-1$ .
.
23 $N=\{0\}$
(2.11) $u-TR_{0}(c)u=0$ , $u\in \mathcal{H}_{0}\Rightarrow u=0$ .
.
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(2.6) $z=c$ , $W(c, c)=0$ . 1
24 $T$ (2.10) .













$H_{0}$ , $\{\mathcal{H}_{s}\}_{s\in \mathrm{R}}$ $H_{0}$ Hilbert . ,
$H$ H=H
$\rho(H)\cap\rho(H_{\mathit{0}})\neq\emptyset$
. $R(z),$ $R_{0}(z)$ (1.3)
$(3.1)K(z)=K(z;H_{0}, H)$
$=(H_{\mathit{0}}-z)(R(Z)-R_{0}(Z))(H_{0}-z)\in \mathcal{L}(\mathcal{H}2,\mathcal{H}_{-2})$ , $z\in\rho(H)\mathrm{n}\rho(H_{0})$
. , $H_{0}$ –z $\mathcal{L}(\mathcal{H}_{2,0}\mathcal{H})$ , $R(z)-R_{\mathit{0}}(z)$ $L(\mathcal{H}_{0})$
, $H_{0}$ –z $L(\mathcal{H}0, \mathcal{H}_{-}2)$ .
.
31
(3.2) $K(Z_{1})--K(z_{2})=\dot{K}(z_{1})W(z_{1,2}Z)K(z_{2})$ , $z_{1},$ $z_{2}\in\rho(H)\cap\rho(H_{0})$ .
159
.$\mathcal{L}(\mathcal{H}_{0})$ $(H_{0-z_{1}})W(z1, Z2)(H_{02}-z)=z_{1}-z_{2}$






, $R(z_{1})-R(Z_{2})=(z_{1}-z_{2})R(z_{1})R(z_{2}),$ $R_{\mathit{0}}(z_{1})-R_{0}(Z2)=(z_{1}$ -
$z_{2})R_{o(z}1)R_{\mathit{0}}(z2)$ , (3.4) (3.3)
. I
32
$\frac{d}{dz}K(z)=K(z)R_{0}(_{Z})^{2}K(Z)$ , $z\in\rho(H)\cap\rho(H_{0})$ .
.
(3.2) $z_{1}=z+h,$ $z_{2}=z$ $h$ , $harrow \mathrm{O}$
. 1
3.2 $T$ $H(T)$
$H_{0}$ , $c\in\rho(H_{0})$ . ,
(3.5) $\mathcal{V}(c)=$ { $T\in \mathcal{L}(\mathcal{H}_{2},$ $\mathcal{H}_{-2})|$ T 24 }
(3.6) $C(c)=$ { $H\text{ }$ H $|\mathrm{c}\in\rho(H)$ }
.
$T\in \mathcal{V}(c)$ $\mathcal{H}_{2}$ -construction $H(T)$ , $c\in\rho(H(T))$
((2.13) ) , $H(T)\in C(c)$ . , $H(T)$ $C(c)$
, $C(c)$ .
33 $Tarrow H(T)$ $\mathcal{V}(c)$ $C(c)$ 1 1 . $\rho_{T}\text{ }(2.5)$
, $R\tau(z)$ (2.6) , $R(.T)=(H(T)-z)^{-1}$ , $T$ $H(T)$
(3.7) $\rho_{T}=\rho(H(T))\cap\rho(H_{0})$ ,
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(3.8) $R(z)=RT(z)$ , $z\in\rho(H)\mathrm{n}\rho(H_{0})$ ,
(3.9) $\tau=-K(_{C)(Hc}=-0-)(R(C)-R\mathrm{o}(_{C)})(H0-c)$ .
(3.10) $(1+TW(z, c))^{-1}=1+K(z)W(Z, C)$
.
$H\in C(c)$ $H=H(T),$ $\tau\in \mathcal{V}(c)$ .
$R(z)=(H-Z)^{-}1$ $K(z)$ (3.1) , $T\in \mathcal{L}(\mathcal{H}_{2}, \mathcal{H}_{-2})$ (3.9)
. , $T$ 24 . (3.9) $R_{0}(c)\in \mathcal{L}(\mathcal{H}_{-2}, \mathcal{H}0)$,
$R_{0}(c)$
.
$\in \mathcal{L}(\mathcal{H}_{0}, \mathcal{H}_{2}.)$ , $\mathcal{L}(\mathcal{H}_{0})$
(3.11) $R(c)=R_{0}(c)-R0(c)TR_{\mathit{0}}(C)$
. $u\in \mathcal{H}_{0}$ $u-TR_{0}(c)\mathrm{u}=0$ , (3.11) $u$
$R(c)u=R_{0}(c)u-R_{0}(c)u=0$ , $R(c)$ 1 1 $u=0$ ,
$T$ 24 . , $T\in \mathcal{V}(c)$ $H(T)$ . ,
$(H(T)-z)^{-1}=RT(Z)$ , (2.6) $z=c$
(3.12) $(H(T)-C)^{-}1=R_{0}(c)-R_{\mathit{0}}(C)TR0(C)$
. , (3.11) $H=H(T)$ . , $H=H(T)$
(3.12), (3.9) : , $Tarrow H(T)$ 1 1 .
(3.7), (3.10) , $\subset$ $((2.12))$ .
, $z\in\rho(H)\cap\rho(H_{0})$ . (3.2) $z_{1}=z,$ $Z_{2}=C$ , $K(c)=-T$
, $K(z)+T=-K(z)W(z, c)\tau$ . $W$
, $KW+TW+KWTW=0$ . , $(1+KW)(1+TW)=1$
. , (3.2) $z_{1}=c,$ $z_{2}=z$ , $(1+TW)(1+KW)=1$




3.4 $(\mathrm{i})$ $-(\mathrm{i}\mathrm{v})$ .
(i) $H(T)$ .




(iii) (3.13) $Z\in\rho_{T}$ .





$(\mathrm{i}\mathrm{i}\mathrm{i})\Rightarrow(\mathrm{i})$ . , $\mathcal{R}=R(R(z))$ $z\in\rho_{T}$ , $N(R_{T}(Z))=\{0\}$
.
, (3.13) $\mathcal{R}(R_{T}(z))=\mathcal{R}(R\tau(z)^{\mathrm{r}})$ ,
$\mathcal{R}^{\perp}=n(R_{T(Z)^{*}})^{\perp}=N(R\tau(z))=\{0\}$ .
, $\mathcal{R}=D(H(T))$ $\mathcal{H}$ . , $R_{T}(Z)-1*$ , $(R_{T}(z)^{-}1)^{*}=$
$R\tau(z)^{*-}1$ . (2.10)
$H(T)^{*}=\overline{z}+R(z)^{*-1}$ , $D(H(T)^{*})=\mathcal{R}=D(H(T))$
. , $u\in \mathcal{R}$
$H(T)u-H(\tau)^{*}u=(z-\overline{z})u+(R_{T}(z)^{-}1 - R\tau(Z)^{*-1})u$
$=(z-\overline{z})u+R_{T}(z)^{-}1(R\tau(z)^{\mathrm{z}}-R\tau(z))R\tau(z)*-1u$
$=(z-\overline{z})u+R\tau(z)^{-}1(\overline{z}-z)RT(z)R\tau(z)^{*}R_{T}(z)*-1_{U}$ [ $(3.13)- l_{\mathrm{c}}^{arrow}$ A6]
$=0$ .
, $H(T)^{*}=H(T)$ .
$(\mathrm{i}\mathrm{i}\mathrm{i})\Leftrightarrow(\mathrm{i}\mathrm{v})$ . $R_{0}(z)$ $\mathcal{L}(\mathcal{H}_{S}, \mathcal{H}_{s}+2)$ , $R_{0}(\overline{z})\in$
$\mathcal{L}(\mathcal{H}_{-(s+}.2),\mathcal{H}_{-}s)$ . ,
$W(_{Z,C})*=(\overline{z}-\overline{C})R_{\mathrm{o}(\overline{C}})R\mathrm{o}(\overline{Z})=W(\overline{z}, \overline{C})$
, 22 $K(z)=(1+TW(Z, C))-1\tau$ , $K(z)^{*}=T\mathrm{s}(1+$




$=W(\overline{z}, z)-W(\overline{z}, Z)K(Z)^{*}R_{0}(\overline{Z})-R0(Z)K(Z)W(\overline{z}, Z)$
$+R_{0}(Jz)K(z)W(_{\overline{Z}}, z)K(_{Z)^{*}Ro()}\overline{Z}$.
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$A)^{-1}$ (2.4) , .
$K(z)^{*}-K(_{Z})--(1+\tau W(Z, c))^{-}1(T*-\tau)(1+W(\overline{z},\overline{C})T^{*})^{-1}$
$+K(_{Z})\{W(\overline{c}, C)-W(\overline{z}, z)\}K(Z)^{*}$ .
,
$(\overline{z}-z)R\tau(_{Z)}R\tau(_{Z)-}*\{R_{T}(Z)\mathrm{s}-RT(_{Z})\}$
$=R_{0}(z)(1+TW(Z, c))-1(T*-T+\tau W(_{\overline{C}}, c)\tau*)(1+W(_{\overline{Z}},\overline{c})\tau*)^{-}1R_{0}(_{\overline{Z}})$
, $(\overline{z}-z)R\tau(z)R\tau(Z)*=RT(Z)^{*}-RT(z)$ , $T-T^{*}=TW(\overline{c}, c)\tau*$ $\dot{\text{ }}$
. , $(\overline{z}-Z)R_{T}(z)^{*}R\tau(Z)=R_{T}(z)^{*}-R_{T}(z)$ $T-T^{*}=T^{*}W(\overline{c}_{j}c)\tau$
. I
, .
3.5 T (3.14) .
36 24, 35 $T\in \mathcal{L}(\mathcal{H}_{2}, \mathcal{H}_{-2})$ , $\mathcal{V}_{\mathrm{s}\mathrm{a}}^{\vee}(c)$ . $\text{ }=-$ , H
$H$ , $c\in\rho(H)$ $C_{\mathrm{s}\mathrm{a}}(c)$ .
.
3.7 $Tarrow H(T)$ , $\mathcal{V}_{\mathrm{s}\mathrm{a}}(c)$ $C_{s\mathrm{a}}(c)$ 1 1 . , ${\rm Im} c\neq 0$
, $\mathcal{V}_{\mathrm{s}\mathrm{a}}(c)$ H 1 1 .
$-$
38 $\rho(H_{0})\cap \mathrm{R}\neq\emptyset$ , $c$ . ,
(3.14) $\tau*=T$ , 34 .





, $T\in \mathcal{L}(\mathcal{H}_{2}, \mathcal{H}_{-2})$ 24 , $H(T)$ $\mathcal{H}_{-2}$-costruction
. , $R(z.)=(H(\tau)-Z)^{-1}$ . $T$ $H(T)$
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, $\cdot$ $T$ $H(T)$
– .
41 $0\leq s\leq 2$ . ,
$D(H(T))\subset \mathcal{H}s\Leftrightarrow \mathcal{R}(T)\subset \mathcal{H}-2+\epsilon$
.
(3.9) (2.6) $z=c$ ,
$R(c)=R0(C)-R0(c)TR_{0}(c)$
. $\mathcal{R}(R_{0}(C))=\mathcal{H}2\subset \mathcal{H}_{s},$ $0\leq s\leq 2$ ,
$D(H(T))\subset \mathcal{H}_{s}\Leftrightarrow \mathcal{R}(R_{0}(C)TR_{0(c)})\subset \mathcal{H}_{s}$
, $R_{0}(C)$ $\mathcal{H}_{s-2}$ $\mathcal{H}_{s}$ , $D(T)\subset \mathcal{H}_{s-2}$
. 1
$T\in \mathcal{L}(\mathcal{H}_{2}, \mathcal{H}_{-2})$ $\mathcal{R}(T)\subset \mathcal{H}_{s},$ $s\geq-2$ , $T\in \mathcal{L}(\mathcal{H}_{2}, \mathcal{H}_{S})$ (
.
). , $s–0$ .
.
42 $D(H(T))\subset D(H_{0})\Leftrightarrow T\in \mathcal{L}(\mathcal{H}_{2}, \mathcal{H}_{0})$ .
4.2 Additive pertubation
$D(H(T))\subset D(H_{0})$ , , additive perturbation
. , .
43 $D(H(T))=D(H_{0})$
(4.15) $\mathcal{R}(T)\subset \mathcal{H}_{0}$ . $1\in\rho(TR_{0}(c))$
1.
$H(T)=H_{0}+V$, $V=H(T)-H_{0}$ , $D(V)=D(H_{0})$
, $T$ V .
(4.16) $V=(1-TR\mathrm{o}(c))-1T=T(1-R_{0}(C)\tau)-1$ ,
(4.17) $T=(1+VR_{0}(C))^{-1}V=V(1+R_{0}(C)V)^{-1}$ .
. 1 3.1 , (4.15) 1\in \rho (T&(c))
. $1\in\rho(TR_{0}(c))$ 24 , .
.
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4.4 $V\in \mathcal{L}(\mathcal{H}_{2}, \mathcal{H}_{0})$ , V H ,
. , H(T)=H0 , $V=T=0\in \mathcal{L}(\mathcal{H}_{2}, \mathcal{H}0)$ , $\mathcal{H}_{0}$
, $V$ $D(H_{0})$ .
$<$ 43 $>$ . $T$ 24 (4.15) .
$z\in\rho_{T}$ . $1+TW(z, c)$ $\mathcal{H}_{0}$ , $1+TW(z, c)\in \mathcal{L}(\mathcal{H}_{0})$




$=(1-\tau R_{0}(C))\{(1+(1-\tau R_{0}(C))^{-}1\tau R_{0}(z))\}$
$=(1-TR_{0}(c))(1+VRo(z))$
. , V (4.16) .
H H , $1+VR_{0}(z)$ . ,
(4.18) $R(z)=R_{0}(z)-Ro(Z)(1+VR_{\mathit{0}}(z))-1(1-\tau R_{0}(C))-1\tau R_{0}(Z)$
$=R_{\mathit{0}}(z)-R0(z)(1+VR_{\mathit{0}}(Z))-1VR_{\mathrm{o}()}\mathcal{Z}$
$=R_{0}(z)(1+VR_{\mathrm{o}(}z))^{-}1$
. , $D(H(T))=D(H_{0})$ . , (4.18) $v\in$ H ,
$u=R_{0}(z)v$ , $Hu=H_{\mathit{0}^{u}}+Vu$ , $H=H_{0}+V$ .
. $\mathcal{R}(T)\subset$ H ( 4.1) , $1\in\rho(TR_{0}(c))$ .
$H=H_{0}+V$
$R(_{\mathcal{Z}})=R0(Z)(1+VR_{\mathit{0}}(_{Z))^{-}}1, z\in\rho(H)\mathrm{n}\rho(H_{0})$
$z=c$ , (3.9) $T=(l+\mathrm{v}Ro(c))^{-l}V$,
$1-TR_{0}(C)=(1+VR_{0}(C)-1$ , $(1-TR_{0}(c))^{-1}=1+VR_{0}(c)\in \mathcal{L}(\mathcal{H}_{0})$
.
(4.16), (4.17) . I
4.3
45 (i) $D(H(T))\supset N(T)$ , $H(T)$ Ho $N(T)$ $H_{\mathit{0}}|N(\tau)$
.






$=$ { $H(T)|T\in \mathcal{L}(\mathcal{H}_{2},$ $\mathcal{H}_{-2}.),$ $T$ 24, 35 , $N(.T)\supset N$}
(i) (3.9) $Tu=0$ $R(.c)(H0-C)u-u=0$. , $u=$
$R(c)(H_{0}u-c)U\in D(H(T))$ , $H(T)-c$ , $H(T)u=H_{0}u$
.
(ii) $u\in N$ . (3.9) $u$ , $R_{0}(c)$ , $R_{0}(c)\tau u=$
$-R(c)(H_{0}-C)u+u$ . , Ho–c . $H(T)u=H_{0}u$




, 2, 3 .
1. 46 .
$H_{0}=- \frac{d^{2}}{dx^{2}}$ in $L^{2}(\mathrm{R})$
, $\mathcal{H}_{s}=H^{s}(\mathrm{R})$ ( ) . $N=C_{0}^{\infty}(\mathrm{R}\backslash \{0\})$ , $T\in$
$\mathcal{L}(\mathcal{H}_{2}, \mathcal{H}_{-2})$ $N(T)$ \supset N , $\delta$ \mbox{\boldmath $\delta$}’ $\mathcal{H}_{arrow 2}\ominus N$
. $Tf=(_{C}11(f, \delta)+C_{1}2(f, \mathit{5}’))\delta+(_{C}21(f, s)+c22(f, \delta’))\delta$’
. $c_{ij}$ 2 2 $C_{T}$ , $H(T)$ $H_{000}\equiv H|N$
$C_{T}$ , $H(T)$ $x=0$ (
) , . ,
.
$c=i$ , $C_{T}$ $c_{11}=\sqrt{2}(i+e^{it}),$ $t\in \mathrm{R}$ , $0$ . $H(T)$
$H_{00}$ . $D(H(T))$ t=\mbox{\boldmath $\pi$} Dirichlet decoupling,
$t$
$f’(0+)-f’(0-)=\rho(t)f(0)$ , $\rho(t)=\sqrt{2}\frac{1+\sin t+\cos t}{1+\cos t}$
. ( $t$ $\mathrm{R}\backslash \{\pi\}$ – , $\rho(t)$ $\mathrm{R}$ – .)
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2. (2.6) , $H(- T-)l$ H (
) , $T$ .
, $H_{0},$ $H(\tau)$ , $\Sigma$ .
, surface interaction ( [1]) . $\mathcal{H}=L^{2}(\mathrm{R}^{3})$ $H_{0}=-\triangle$
. , $\mathcal{H}_{s}$ $H^{2}(\mathrm{R}^{3})$ – . $\mathrm{R}^{2}$ $\mathrm{R}^{3}$
, $N=C_{0}^{\infty}(\mathrm{R}^{3}\backslash \mathrm{R}^{2})$ , $N(T)\supset N$ $T$ $H.(T)$ ,
$\mathrm{R}^{2}$ surface interaction ) –
. , $H(T)$ $N$ \Delta – .
, $T$ , . :
.
$H^{2}(\mathrm{R}^{3})$ $H^{\frac{3}{2}}(.\mathrm{R}^{2})$ trace operator $\text{ ^{}-}\gamma$ . $t(x)\in L^{1}(\mathrm{R}^{2})$ ,
$T=\gamma t*(\tilde{x})\gamma$ , $\mathcal{L}(\mathcal{H}_{+2},, \mathcal{H}_{-}2)$ . $c.\text{ ^{ }}$
, T 24, 35 . trace class method
, $H_{0}$ $H(T)$ wave operator $\Omega_{\pm}(H(T), H_{0})$ , .
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